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STRUCTURED PT^TICULATE SYSTEMS 

The use c^f solid 'jr^ganic active cc^mfiionent s in fc-eds and in 
piarticular in healtn fO'jds is well known nowada'^-.i . Examples c f. 
5 active organic c:omp':'nen *: s ::hat are aji'plied heref c^re are e,q. 
fC'lic acid, ursolic acid, phy t C'S t e red s , ijleancil i -r acid and 
piC'iicctsan'jl or derivative- C'r .salts thereof. These cctmponents 
are addeo to ^he fc^jd as small particles (e.g. with a size of 2 
t C' 250 mi::ri:'ns) or- as a sc'luti'i-n after being disscdved in a 
10 sc'lvent. Neither- of these delivery fc-rms have been fciunid zo 1: e 
satisf act ■Jr^^' because the addition as small particles le^d zo 
pi rob I ems with c^ral mouth feel and to piroblems with the 

0 bi (javai 1 ah' i 1 ity of the c-i'mponent s , while als^D the homogeneity 

C'f the fc-rd prc^duct was pC'Or due to a limited d i spe r sab i 1 i t y of 
15 the comp'C:nents in tne f'HC^d firi^ducts. Delivery in the form of a 

r: solution In a scdvent alsc' led zo piroblems with mciuthfeel ana 

bioavailah'il ty . Moreover this delivery form intrc-ducea a 
solvent in the food produ.:"t that had to be fo.Dd grade and which 

-i is not always easily available for the type of comp'Dnent that 

2 0 needs tC' t^e introduced, while the s^jlvent ai3<j easily could 
affect the texture ■:)f tne food product in a negative sense. 
Further the presence ot a scdvent diluteii the amc'unt cif active 
component in the for^l prc-duct.. _^ , ^ _L 

We studie'i wnether we couia find a solution f':)r abc>ve prohtlems 
25 anci this study resulted in the finding of a new ■delivery f.jriri 
fc^r the s-i'lid cirgani':: a:;:tive izoimp-'nents . 

Therefore -jur invent iC'n 'i-cin ::e r ns in the first instance n<jv-sd. 
structure?, p^a rt i cu la t -e- S'/stems cc^mprising activ-;;, c-rganic:, 
scd id C'OrTifiCir.en t ( s ) in a mitri:< in a weight ratij :d 1 : 1^9 t^:) 
30 99 : 1, t'referably 5 : to 95 : 5, more prefer E:biy 15 : 85 to 

85 : 15 ar.d wherein the active, cirganic, s:)lid c-jmp^-jnen t ( s ) 
piref erabl y is selecteci f r Dm one or m:»re of the c jmtc^nen t s from 
the group' ci'nsisting of. olean^i^ a:;id, ursolic acid, folic: 
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acid, policosanol, phy t os t e ro 1 s , or derivatives or salts 
thereof and wherein the mean weight 'diameter of th^: particles 
of the structured particulate system ran^^es from 2:. t<: 150 0 
^ microns. V^'At^-c'^ XP^^p c^^^^ ^iM,.^. IJm xr-e '-^'^ 

5 The active component is incorporated completely in th^E- matrix 
and the particle size of the solid activ-;; organic .irom^cnent in 
the system will be about the same as the size of these 
components used as starting material for the prepar^ation of the 
structured particulates. The matrix forms a kind of netW(:irk 
10 wherein the active soli d organic components are in^:;orpiorated . 
The particle size of the particulate system , expressed as mean 
~- weight diameter is greater than the size c>f t:he individual 

- components where it is made of, still we found that the oral 

i" properties were improved while also positive effects were 

%, 15 noticed on bioavailability and dispersability of these systems 
compared with the active organic components. This was 
surprising - 

The best performance of our novel system was observed when the 
system displayed a loose bulk density of 0.1 to 1.1 , 
20 preferably 0.3 to 0.6 Kg / 1 Loose bulk density being measured 
by measuring the volume of a known mass powder sample, that has 
passed through a screen into a gradulated cylinder. The 
procedure is described in USP < 616 < Bulk Density and Tapped 
Density . 

25 The mean weight diameter of the particles of our novel 

partiulate system preferably ranges from 50 to 400 micron , in 
particular from 60 to 300 micron. 

The weight ratio between the active solid organic component and 
the matrix can ran<ge within a broad range but we found that the 
3 0 best results were obtained if this ratio was from 8 Ci : 2 0 to 2 0 
: 80, in particular from 40 : 60 to 60 : 40. 
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TLe ptarticle size of the starting aitive s-jlid organic 
component can range frc-m 2 to 27 5 microri and this results in a 
discrete particle size hereof within t^Le t-i^tal structured 
particulate system of .1 zo 275, preferak>ly 5 tC' 2 50, most 
5 pi-ef *E! rably ^ to 200 mlLrons. 

The a'::tiv^:; scd id 'jrganic ■::om]:'«:)nen t is preferably a 
r.u t r i t icmal ].y active comp'iment that in particular improves the 
oral f^ropert ies -jf a f'jod prc'duct, ^)r t:he oioavai labi li ty of 
the a :::tive, (jrgan i.c, S'jlid component or the di spersabi ] i ty of 
10 t:he a':;.tive corvponent iri a too'ii. 



The matrix c:an be selected fiom a broad range of materials as 
long as they are edible. However we prefer to use a matrix 
selected from the group consisting of polysaccharides, modified 
15 polysaccharrdes, sugars, gums, thickeners, stabilisers, syrups, 
flours, starches, dextrose, maltodextrins and celluloses. The 
particle size of the particles of the matrix can vary between 1 
and 350 micron, preferably between 5 and 200 micron, more 
preferably between 25 and 100 micron. 

20 

According t<^ another aspect of our invent:.on our invention also 
concerns with a method for improving the oral properties and / 
or the homc'geneity of an organnz, solid, active component in a 
food produi^t by incorporating in the food product an effective 
25 am.ount, preferably 0.01 to 50wt % , more preferably 1 to 30 wt % 
<^n food product ot the structured particulate system of the 
invent ion . 

P:ef*:'rred f^z-od products herefore are selected frc^m the grc>up 
ci'nsisting :> f margarine, spreads, baked gi'Ods, extruaed goods, 
30 n feet ions , ice-creams and dairy r odu-': t s . The r^a rt i cu la t.e 

3 -/St em being present herein in amounts effective to achieve the 
d^Esired effects. These am<3unts are 'iifferent for the different 
a'Ztive organic cc-mpounds and for the different food p.roducts 
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but will range in general between 0.01 and 50 wt % c-n total 
food product. In this way the use of a normal daily amount of 
fcod product can satisfy between 10 and 100 of th*^^ 
recommended daily amount of the active organic comp'jnent . 
5 According to a last asp^ect. of our invention our invention also 
concerns with a process for preparing the structured 
particulate system according t-:> the invention wherein 
(i) a solid, organic active component is mixed with a matrix 
into a homogeneous powder 
10 (ii) a solvent, preferably water is added to part of the powder 
obtained to dissolve the matrix resulting in an suspension of 
the active component in water 

(iii) part of the powder resulting from step (i) is suspended 
in the expansion chamber of a fluid bed 
15 (iv) the suspension resulting from (ii) is sprayed onto the 
suspended powder of step (iii) in the expansion chamber and 
dried rapidly by a heating medium , preferably heated air. 
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EXPERIMENTAL PART 



Folic Acid, nutritionally active particulate component 

Fclic acid is used as the active component It has a mean weight 
5 diameter of 246 microns and a loose bulk density of 0.2g/cc. 
The mean weight diameters is calculated as foll-Dws: weight 
fraction at screen multiplied by screen opening (microns), 
summed for all screen sizes. 



1 0 Example I 

Procedure for making structured particulate Folic Acid on a 
fluid bed. 

Formulas are mentioned in Table 1 for a Folic Acid content of 
15 respectively 25% & 50% in the structured particulate. 

Table I 

Ingredients Formula 25% Formula 50% 
Product Bowl 

20 6>: Powder Sugar 50% 30kg 34% 20.4kg 

Folic Acid 26.5% 15.9kg 53% 31.8kg 

Dextrose 21.7% 13.02kg 11.2% 6.72kg 

Microcrystalline Cellulose 0.6% 0.36kg C . 6-t 0.36kg 



■ ^ Spray Solution 

Maltodextrin M-lOO 

Dextrose 

Water 



0.6% 
0 . 6% 

12 kg 



0. 3 6kg 
0. 36kg 



C: . 6 

0.6 ; 
12 kg 



0 . 3 6kg 
0 . 3bkg 



3 0 
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I. Preprocessing: 

A. The rav; ingredients are weighed as detailed in Tatde I. 

B. The spray soluticn ingredients are mixed with warm water 
(20-40''(::) until homc-gene'Dus . 

5 II . Process : 

A. 30kg ()X Powder Sugar, 15.9kg E^olic Acid, 13.U2kg Dextrose, 
and 0.3 6kg microcrystall ine cellulose are placed in a product 
bov/1 on tlie fluid bed. 

F^. The following processing conditions are set on the control 
10 panel. 



(a) . 


No-zle Height 


Middle Range 


(b) . 


Nor.zle Port 


1 . 8 mm 


(c) . 


Inlet Air Temp 


98-100 °C 


15 (d) . 


Outlet Air Temp 


40-42°C 


(e) . 


Spraying Air Tempi 


i\mbient 


{f ) . 


Spraying Air Pressure 


3.75 bar 


(g) . 


Operation Air Volume 


Adjusted to best fluidization level 


(h) . 


Sp2:ay Rate 


2 50g/min 


20 (i) . 


Humidi f icat ion 


Minimum 



C. The inlet air flap is adjusted until the operating air 
volume has best fluidization level. 

D. The powder is fluidized until the outlet air temperature 

25 reaches 38-40°C. The spray solution spray line is connected to 
the fluii bed and spraying is started at a spray rate of 250 
grams /minute . 

E. After the spraying is completed, water is added to the tank, 
and spraying is continued at the same spray rate for 3 minutes. 
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Post Spray Processing: 



A. Product is dried at an outlt't temperature of 48 °C. 

B. Sample is taken for loss on drying. 3p>ec i f i ca t i on is 2.5? 
5 max. The fluid bed is shut down when ni-jisture meets 

specification. 

C. E'article size is measured on US#20, 10, 60, 100, 200, & 
Pan. 

D. E'roduct is sieved on a US#20 Screen tc* remove oversized 
10 particulates. Oversized material is -grijund and atided tiack 

to final product. 

E. Final product is analyzed fc>r particle' size, Ic-ss on 
drying, loose bulk density and percent fe>iic aiz-id. 



15 Note: Same Operating Procedure is used f^r the 50% formula. 



Final Product Specifications 



20 I Folic Acid 

Loss on Drying 

Particle Size 

On US#20 (840 microns) 

On US#60 (250 microns) 
25 Thru US#200 (74 microns; 



Foi^mula 2 5% 
2 5 

2.5% max . 



Formula 50% 
50 

2.5% max. 



0. 0% 

30% max. 
SO^c max. 



0 . 0% 

30% max. 
30% max. 



Example II 

Comparative homogeneity test of structured part:iculate Folic 
Acid with non-st ructure^:! active p'articulate cc'mponent : 
3 0 1. 10 milligrams c-f non-s t rue t ured aczi'ie particulate 

cr>mponent Folic Acid is added to 1 kg c^f \^ege table oil and 
4 0 milligrams C'f structured particulate Folic Acid ( 2 % ) 
to another 1 ki^ of vegetable oil. 
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2. Each samp)le is mixed for 5 minutes with continu{jus visual 

inspectic^n fcr homoqeneity. 
It is demonstrated that structured particulate Folic: Acid 
disperses readily' in loz'd products resulting in a hom'^geneous 
5 distribution of folic aciid in the prc)ducts with accurate 
dosing. This is in contrast to non-structured activC' 
particulate component FjHc Acid which clumps tc^^ether and 
sticks to the container walls, making it extremely difficult to 
ijeliver an accurate dose of Folic Acid to the fciod product. 

10 



15 



